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C 1 (57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printer 
equipment having a means which can store necessary 
information precisely by a capacitor of a small capacity 
on the occasion of an abnormal end of the printer 
equipment. 

SOLUTION: This printer equipment has a 
writable/readable nonvolatile memory and a recovery 
means which makes the nonvolatile memory store the 
information to be stored which needs to be returned to a 
state just before an abnormal end, on the occasion when 
a printing process is suspended and ended abnormally, 
and makes the stored information recovered, as occasion 
demands, when the printing process is restarted. In this 
case, the recovery means 4 comprises (a) a storage 
information writing means 41 which writes in the 
nonvolatile memory a change in high-order digits of 
integrated data showing specific information increasing 
integrally as a whole, out of the information to be stored, 
as storage information, on the occasion when the change 
occurs and (b) a medium-order digit writing means 43 which writes in the nonvolatile memory 
medium-order digits between low-order digits and the high-order ones, neglecting the low-order 
digits of the integrated data, on the occasion when the abnormal end occurs in the course of the 
printing process. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the nonvolatile memory in which a store/read-out is possible. It is printer 
equipment which has the recovery means to which the information which was made to evacuate 
the important point preservation information which needs making it return to the condition in 
front of this abnormal termination in the case of the abnormal termination which interrupts 
printing processing and is terminated to a nonvolatile memory, and carried out the above- 
mentioned evacuation at the time of the restart of printing processing is returned if needed. The 
preservation information write-in means written in said nonvolatile memory by making the change 
into preservation information about the addition data in which the specific information which said 
recovery means increases in addition as a whole among the a. aforementioned important point 
preservation information is shown when the high-order digit changes, b. Printer equipment 
characterized by having the middle digit write-in means which disregards the low order digit of 
said addition data, and writes only the middle digit between low order digits and said high-order 
digits concerned in said nonvolatile memory when it terminates abnormally during printing 
processing. 

[Claim 2] Printer equipment characterized by having further the flag write-in means which writes 
a write-in failure flag in said nonvolatile memory when said recovery means terminates 
abnormally in claim 1 before said preservation information write-in means carried out write-in 
termination of the change of said high-order digit. 

[Claim 3] Said high-order digit is printer equipment characterized by returning so that it may 
advance one among said addition data saved at the nonvolatile memory concerned when said 
write-in failure flag was in said nonvolatile memory on the occasion of the restart after 
terminating said recovery means abnormally in claim 2. 

[Claim 4] It is printer equipment which sets they to be [ any of claims 1-3 ], and is characterized 
by for said recovery means making said disregarded low order digit the mean value of the low 
order digit concerned among said addition data saved at said nonvolatile memory on the 
occasion of the restart after terminating abnormally, and returning. 

[Claim 5] It is printer equipment characterized by writing in said nonvolatile memory by making 
into preservation information information which this changed whenever it set they to be [ any of 
claims 1-4 ] and said preservation information write-in means was changeful about non-specific 
information other than said specific information among said important point preservation 
information. 

[Claim 6] Printer equipment with which the data of the middle digit which sets they to be [ any 
of claims 1-5 ], and is written in by said middle digit write-in means are characterized by being 
1.5-2 bytes. 

[Claim 7] Printer equipment characterized by setting they being [ any of claims 1-6 ], and for 
said preservation information write-in means making preservation information said specific 
information which increases in addition as a whole at least among said important point 
preservation information in the case of normal termination, and writing in said nonvolatile 
memory. 

[Claim 8] Inkjet printer equipment characterized by including the counter value of the number of 
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dots which has the configuration of printer equipment given in any of claims 1-7 they are, and 
said addition data in said important point preservation information hammered out during 
actuation of a printing mechanism. 

[Claim 9] Laser beam printer equipment with which it has the configuration of printer equipment 
given in any of claims 1-7 they are, and said addition data in said important point preservation 
information are characterized by including the counter value of the amount of toners consumed 
during actuation of a printing mechanism. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printer equipment which has the nonvolatile 
memory in which a store/read-out is possible, and has the recovery means to which the 
information which the nonvolatile memory was made to evacuate important point preservation 
information in the case of abnormal termination, and was evacuated at the time of the restart of 
printing processing is returned if needed. 
[0002] 

[Description of the Prior Art] In a computer system, a host computer or a peripheral device may 
terminate abnormally working during processing by causes other than electric power switch OFF 
according [ power-source cutoff ] to normal procedures (it contains, also when based on a 
program). There are some which are depended on powerfails, such as generating of the power- 
source cutoff which considers interruption to service etc. as a cause one of the causes of such 
abnormal termination, and electric power switch OFF by the operation mistake. 
[0003] With size, inside, and small-computer equipment, when abnormal termination arises, the 
counter value by setting-out data and systems, such as processed data on RAM in front of 
cutoff and a parameter, etc. will disappear. Although the range and amount of the magnitude of a 
computer apparatus or the data to which respond in activity eye and it is made to evacuate 
differ from each other since it becomes impossible to make it return to the condition in front of 
processing It has the Ready Reserve power sources (depending on the magnitude of a computer 
apparatus, it may have a backup power system further), such as a mass capacitor and a dc- 
battery. While maintaining a fixed time amount energization condition and preventing data missing 
on RAM, the counter value by setting-out data and systems, such as data under processing and 
a parameter, etc. is evacuated to a magnetic disk etc. The recovery measures against the so- 
called powerfail which these are returned at the time of a power return, and continue processing 
are taken. 

[0004] On the other hand, in a personal computer system To generating of the same powerfail as 
the computer apparatus mentioned above, in addition, compared with the computer apparatus 
which power-source protection mentioned above, are simple, for example, from the powerfail 
which considers as a cause that a plug socket will fall out involving a guide peg occurring etc. 
Although there are many chances which a powerfail generates compared with the computer 
apparatus mentioned above, since the class and magnitude (capacity) of the Ready Reserve 
power source with which constraint of cost and physical size is equipped are restricted A 
recovery measure is also restrained and there are many things within the limit of evacuation of 
the counter value by setting-out data and systems, such as a parameter, etc. 
[0005] Here The peripheral device of a personal computer system, and the case where connect 
a power cable a host computer side and a power source is acquired if it is in printer equipment 
especially, Since a power source may be set aside with a host computer side (connecting a 
power cable with an adapter for example, to a home power source) and current supply may be 
obtained In addition to interruption of the printing processing by the host side main-switch-off 
by the powerfail and the mistaken procedure by the side of a host, interruption (abnormal 
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termination) of printing processing may arise by the powerfail of printer equipment itself — the 
interruption to service by the side of a printer and a plug socket are pulled out during printing 
processing. 

[0006] Equipped printer equipment with the mass capacitor, the electrical potential difference of 
5V was made to hold between 100msec extent, and EEPROM (ElectricallyErasable Programmable 
Read-Only Memory) which is a part of nonvolatile memory in which a store/read-out is possible 
was made to memorize information (a parameter, counter value, etc.) required as printer 
equipment conventionally as measures against interruption of such printing processing in the 
meantime. 
[0007] 

[Problem(s) to be Solved by the Invention] In a personal computer system, generally, as 
mentioned above, in addition to constraint of physical size, there is price-constraint, but since 
this naturally also attains to the peripheral device which constitutes a system, in order to cope 
with abnormal termination of the printing processing which considers a powerfail as a cause, 
equipping printer equipment with a mass standby power source has a request on design of not 
being desirable, and a sale. 

[0008] Then, printer equipment is ideally equipped with the nonvolatile memory in which the 
store/read-out like EEPROM are possible. Although it is desirable to constitute so that it can 
always process by making required information, such as a parameter and a counter value, save, 
reading those preservation information after recovery of power-source exit status, and returning 
required information, such as a parameter in front of abnormal-condition generating and a 
counter value Since about 100,000 times is a limit at present and a life will come shortly after 
writing in frequently, as the count of a store of EEPROM was mentioned above, with the 
conventional technique Only when a power source is turned off (the power-source OFF by 
normal procedures and cutoff by the powerfail are included), the electrical potential difference of 
5V is made to hold between 100msec extent, and it constitutes so that it may write in. 
[0009] However, although it was in the inclination which information [ must equip printer 
equipment with a mass capacitor, and ] to save with the advancement of the printing engine 
performance and improvement in the speed increases in order to hold the electrical potential 
difference of time amount 5V required for this store, the capacitor of a bigger capacity in this 
case than before will be required, and there was a trouble were contrary to the request on the 
design of the printer equipment which each mentioned above. 

[0010] Moreover, since an error will arise in the value for whenever [ the / every ] when 
information is extinguished about the information which increases in addition as a whole like the 
counter value which counts an ink residue or a toner residue especially at the time of abnormal 
termination, a means by which the electrical-potential-difference holding time can be made into 
the minimum, and the information that precision is more high can be held is demanded. 
[001 1] This invention is made in view of such a situation, and let it be a technical problem to 
offer the printer equipment which has a means by which required information can be saved with 
a sufficient precision by the capacitor of a capacity smaller than before at the time of abnormal 
termination of printer equipment. 
[0012] 

[Means for Solving the Problem] The 1 st mode of this invention which solves the above- 
mentioned technical problem has the nonvolatile memory in which a store/read-out is possible. 
It is printer equipment which has the recovery means to which the information which was made 
to evacuate the important point preservation information which needs making it return to the 
condition in front of this abnormal termination in the case of the abnormal termination which 
interrupts printing processing and is terminated to a nonvolatile memory, and carried out the 
above-mentioned evacuation at the time of the restart of printing processing is returned if 
needed. The preservation information write-in means written in said nonvolatile memory by 
making the change into preservation information about the addition data in which the specific 
information which said recovery means increases in addition as a whole among the a. 
aforementioned important point preservation information is shown when the high-order digit 
changes, b. When it terminates abnormally during printing processing, it is in the printer 
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equipment characterized by having the middle digit write-in means which disregards the low 
order digit of said addition data, and writes only the middle digit between low order digits and 
said high-order digits concerned in said nonvolatile memory. 

[0013] In this 1st mode, during printing processing about the addition data in which specific 
information like the counter value of the number of dots of ink which increases in addition as a 
whole (change) is shown Since the recovery means is constituted so that what is necessary may 
be to write the value which changed whenever the high-order digit was changeful in EEPROM, to 
update the last value and to write in only a middle digit in abnormal termination, there is no need 
for evacuation of all the information that was required at the time of abnormal termination 
conventionally. Therefore, since there is little electrical-potential-difference holding time after 
the power-source cutoff by abnormal termination, and it ends, and there is little capacitor 
capacity for electrical-potential-difference maintenance and it ends, while becoming a big 
advantage on a printer design, it is advantageous also size-wise and in cost, and the precision 
with dramatically few errors of the addition data saved is high. 

[0014] Moreover, in the 1st mode, when said recovery means terminates the 2nd mode of this 
invention abnormally before said preservation information write-in means carried out write-in 
termination of the change of said high-order digit, it is in the printer equipment characterized by 
having further the flag write-in means which writes a write-in failure flag in said nonvolatile 
memory. 

[0015] In this 2nd mode, when there is abnormal termination while having written in modification 
of the high-order digit of addition data, by writing in the write-in failure flag which tells failure of 
a store, amendment of a high-order digit can be performed at the time of a restart, and gross 
errors do not appear in addition data in an emergency. 

[0016] Moreover, in the 2nd mode, the 3rd mode of this invention is in the printer equipment 
characterized by returning so that said high-order digit may advance one among said addition 
data saved at the nonvolatile memory concerned, when said write-in failure flag is in said 
nonvolatile memory in the case of the restart after said recovery means terminates abnormally. 
[0017] In this 3rd mode, since a high-order digit is amended by returning so that the high-order 
digit of addition data may advance one when there is a write-in failure flag at the time of the 
restart after abnormal termination, gross errors do not appear in addition data in an emergency. 
[0018] moreover, the 4th mode of this invention — which 1-3rd voice — it sets like and said 
recovery means is in the printer equipment characterized by making said disregarded low order 
digit into the mean value of the low order digit concerned among said addition data saved at said 
nonvolatile memory on the occasion of the restart after terminating abnormally, and returning. 
[0019] In this 4th mode, since the value of the low order digit of the addition data which are 
disregarded at the time of abnormal termination and updated is amended at the time of a return, 
the error integrated by always changing into a mean value at the time of a return becomes final 
very small. 

[0020] moreover, the 5th mode of this invention — which 1-4th voice — it sets like and is in the 
printer equipment characterized by said preservation information write-in means writing in said 
nonvolatile memory about non-specific information other than said specific information among 
said important point preservation information by making into preservation information information 
which this changed whenever it was changeful. 

[0021] this — the — five — a mode — **** — a printer — equipment — normal operation — 
inside — preservation — being required — information (important point preservation 
information) — inside — an active parameter — a value — being of a certain kind — a counter 

— a value — like — occasionally — changing — un continuous — change — information — 

change — it is — whenever — EEPROM — writing in — last time — a value — updating — 
since — abnormal termination — the time — writing in — without — the newest information 
always — it can hold . 

[0022] moreover, the 6th mode of this invention — which 1-5th voice — it sets like and the 
data of the middle digit written in by said middle digit write-in means are in the printer equipment 
characterized by being 1 .5-2 bytes. 

[0023] In this 6th mode, capacitor capacity for holding an electrical potential difference at the 
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time of abnormal termination, while the precision of the returning data had held highly can be 
made small by making into 1.5-2 bytes the data of a middle digit written in at the time of 
abnormal termination. 

[0024] moreover, the 7th mode of this invention — which 1-6th voice — it sets like and is in the 
printer equipment characterized by said preservation information write-in means writing in said 
nonvolatile memory at least among said important point preservation information by making into 
preservation information said specific information which increases in addition as a whole in the 
case of normal termination. 

[0025] In this 7th mode, the information newest only in the store at the time of normal 
termination and abnormal termination can be held with a sufficient precision, without updating for 
every fixed time amount by holding the newest information at the time of normal termination. 
[0026] moreover, the 8th mode of this invention — which 1— 7th voice — it has the configuration 
of printer equipment [ like ] and said addition data in said important point preservation 
information are in the ink jet printer equipment characterized by including the counter value of 
the number of dots hammered out during actuation of a printing mechanism. 
[0027] In this 8th mode, since most errors by abnormal termination of the number counter value 
of ink dots can be abolished, the precision of detection of the residue of ink improves 
dramatically. 

[0028] moreover, the 9th mode of this invention — which 1— 7th voice — it has the configuration 

of printer equipment [ like ] and said addition data in said important point preservation 

information are in the laser beam printer equipment characterized by including the counter value 

of the amount of toners consumed during actuation of a printing mechanism. 

[0029] In this 9th mode, since most errors by abnormal termination of the counter value of the 

consumed toner can be abolished, the precision of detection of a toner residue improves 

dramatically. 

[0030] 

[Embodiment of the Invention] Drawing 1 is drawing showing the gestalt of 1 operation of the 
printer equipment of this invention, and printer equipment 100 receives output-control 
information and output data, such as the output format and alphabetic character kind which are 
sent out through a cable 200 from the host computer which is not illustrated, and LC 
information. 

[0031] Printer equipment 100 has the power cable with an adapter an interface 1, CPU2 and 
ROM3, the recovery means 4, EEPROM5 and RAM6, a printing mechanism 7, and for supplying 
power to the capacitor and printer equipment as a Ready Reserve power source from a home 
power source or the power source for businesses, although not illustrated. 
[0032] An interface 1 receives the output-control information and the output data which are 
sent out through a cable 3 from a host computer, makes them correspond to the specification of 
printer equipment 100, and is sent out to CPU2. 

[0033] CPU2 stores received data in the buffer area (not shown) of RAM6 while storing the 
received output-control information in the output-control block (not shown) of RAM6. 
[0034] moreover, CPU2 with the recovery means 4 about the addition data in which the specific 
information which increases in addition as a whole among important point preservation 
information is shown so that it may mention later When a digit moreover changes, it writes in 
EEPROM5 by making the change into preservation information (since the write-in location of 
each required information is assigned within EEPROM5, specifically). When only the high-order 
digit which changed is terminated abnormally before the write-in termination of this high-order 
digit which changes the whole When a write-in failure flag is terminated abnormally during writing 
(refer to drawin g 5 ) and printing processing to EEPROM5, the low order digit of said addition 
data is disregarded, and only the middle digit between low order digits and said high-order digits 
concerned is written in EEPROM5. 

[0035] Here, addition data consist of the high-order digits, middle digits, and low order digits 
which were mentioned above, and these range is appointed beforehand, the digit of the high 
order in which a low order digit is the digit count of the range which does not usually interfere 
even if it ignores, and a middle digit follows a low order digit — and it is the thing of the range 
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which can be written in writing in at the time of abnormalities by reservation of a minimum write 
time, and a high-order digit is a digit of the top range which follows this middle digit. 
[0036] Furthermore, CPU2 reads the information saved by the recovery means 4 at EEPROM5 
when printer equipment 100 returned to a normal state from an abnormal condition and resumed 
processing, updates the low order digit of the addition data which increase in addition as a whole 
to the mean value, and further, when a write-in failure flag is in EEPROM5, it updates a high- 
order digit so that the high-order digit concerned may advance one. 

[0037] Moreover, with a recovery means 4 to mention later, CPU2 writes at least said specific 
information which increases in addition as a whole in EEPROM5 among said important point 
preservation information, when a power source is turned off normally. 
[0038] Furthermore, CPU2 writes information with the change in EEPROM5, when changeful 
[ about information other than said specific information which increases in addition as a whole ] 
among important point preservation information. In addition, you may make it write in EEPROM5 
only at the time of normal preservation depending on the case, and may make it write in 
EEPROM5 for every predetermined time interval further about this information. 
[0039] Moreover, CPU2 controls a printing mechanism 7 based on printing control information, 
and realizes printing of data. CPU2 controls the whole actuation of printer equipment 100 further 
again while processing taking out storing of the output control based on the above-mentioned 
output-control information, and the pseudo code into which received data were compressed and 
compressed, and a pseudo code for every predetermined block size, developing to a bitmapped 
image, and transmitting to an output buffer etc. 

[0040] Moreover, CPU2 performs indispensable processings also including recovery processing 
of this invention by receiving the signal which detected the abnormal termination in the form of 
interruption, when abnormal termination occurs. 

[0041] The recovery means 4 is stored in ROM3. Moreover, the means for the output control 
based on output-control information, the expansion of a bitmapped image based on received 
data, etc. and the other programs for printing control are stored in ROM3. 
[0042] The recovery means 4 during printing processing of printer equipment 100 by the 
powerfail The information which needs preparing for generating in the abnormal termination 
condition that processing is interrupted, and making it return to the condition in front of this 
abnormal termination It is made to evacuate to EEPROM5 by making into preservation 
information the addition data which increase in addition at least as a whole among (following and 
important point preservation information). It is the means to which the preservation information 
evacuated at the time of the restart of printing processing is returned, and as shown in the block 
diagram of drawing 2 , the preservation information write-in means 41, the flag write-in means 
42, the middle digit write-in means 43, and the preservation information return means 44 are 
included. 

[0043] As shown in the flow chart of drawin g 3 (a), the preservation information write-in means 
41 updates a high-order digit or the whole data for the change of every about the addition data 
in which the specific information which increases in addition as a whole among important point 
preservation information during printing processing is shown, when the high-order digit changes. 
Moreover, the preservation information write-in means 41 is written in EEPROM5 by making into 
preservation information non-specific information which this changed whenever it was changeful 
about information other than the specific information which increases in addition as a whole 
among important point preservation information (non-specific information). Furthermore, the 
preservation information preservation means 41 is written in EEPROM5 at least among said 
important point preservation information by making into preservation information said specific 
information which increases in addition as a whole, when a power source is turned off normally. 
[0044] When it terminates abnormally before the high-order digit of addition data changed and 
the flag write-in means 42 carried out write-in termination of this high-order digit during printing 
processing, as shown in the flow chart of drawing 3 (a), it writes a write-in failure flag (refer to 
dr aw ing 5 ) in EEPROM5. In addition, although what is necessary is just to perform the store of a 
write-in failure flag in the predetermined location of EEPRROM5, you may also write in for any of 
the low order digit of the addition data disregarded at the time of abnormal termination being. In 
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addition, since the disregarded low order digit returns as a mean value in the case of a restart so 
that it may mention later, it is satisfactory even if a write-in flag is written in. 
[0045] The middle digit write-in means 43 updates only the middle digit of the addition data in 
which the specific information which increases in addition as a whole among important point 
preservation information is shown, when it terminates abnormally during printing processing, as 
shown in the flow chart of drawing 3 (b). In this case, although only the time amount which 
updates the whole addition data cannot hold an electrical potential difference, since only the 
time amount which updates only a middle digit is set up so that a required electrical potential 
difference can be held, it writes in only a middle digit. 

[0046] When the abnormal termination condition which occurred in printer equipment 100 is 
recovered and normal actuation is attained, after the preservation information return means 44 
reads the preservation information and the write-in failure flag which were saved at EEPROM5 
and performs predetermined processing, it is written in the predetermined address of RAM6. 
[0047] EEPROM5 is the example of the nonvolatile memory in which a store/read-out is 
possible, and stores the write-in failure flag which saved the preservation information written in 
by the preservation information write-in means 41 and the middle digit write-in means 43 which 
were mentioned above, and was written in by the flag write-in means 42. Furthermore, read-out 
of the write-in failure flag saved [ which saves and above-stores ] with the preservation 
information return means 44, and preservation information can be performed, in addition, 
although store / reading appearance can be carried out for writing in preservation information 
and a floppy disk, a magnetic disk, etc. can also be used as a possible nonvolatile memory, since 
a ******** and actuation power are large and just the capacitor of the write time is inadequate 
as a Ready Reserve power source compared with EEPROM, it is desirable physical and to use 
[ of printer equipment ] EEPROM for the reasons of there being price-constraint top 
inconvenience. 

[0048] RAM6 is memory which stores printing control information and other required information, 
such as the output-control information and the received data which were received from the host 
computer, and printing conditions, and is used also as operating memory for developing the 
storage area of a pseudo code and pseudo code which compressed the stored received data as 
a bit map image data, and the printing image and image image which are outputted actually are 
developed by the bitmapped image. 

[0049] A printing mechanism 7 outputs the image data developed by RAM6 to the bottom of 
control of CPU2 based on output-control information. 

[0050] Moreover, although printer equipment 100 is not illustrated, when there is cutoff of a 
power source, fixed time amount required for the store of the middle digit of addition data and a 
write-in failure flag is equipped with the capacitor only with the capacity which maintains a 
predetermined electrical potential difference. 

[0051] It updates, when changeful about the high-order digit of addition data, as mentioned 
above in this invention, and only when updating and it terminates abnormally, at the time of 
abnormal termination, it is good with the store of only a middle digit and a write-in failure flag by 
having considered the write-in failure flag as writing and the configuration which the high-order 
digit and low order digit of addition data ignore at the time of abnormal termination, and writes in 
only a middle digit on the other hand, therefore, the conventional technique mentioned above 
since time amount required to write in at the time of abnormal termination was shortened — 
what is necessary is just to have the capacitor of a small capacity compared with the capacity 
of the capacitor for being.and having at the time of abnormal termination Moreover, the precision 
of the addition data which returned from being updated with such a configuration whenever a 
high-order digit is always changeful, and a middle digit surely being updated at the time of 
abnormal termination if the range which can be disregarded as a low order digit is chosen is 
dramatically high. Moreover, about the disregarded low order digit, it can return as data with a 
still higher precision by returning as a mean value. 

[0052] Drawing 2 is the block diagram showing the configuration of the recovery means 4, and 
drawin g 3 is the example of the flow chart of the recovery means 4 in which execution control is 
carried out by CPU2. In addition, the printing processing block 30 shown in drawing 2 includes 



http:/ / www4.ipdl.inpit.go.jp/ cgi-bin/tran_web_cgi_ejje 



2007/08/06 



JP,10-044567,A [DETAILED DESCRIPTION] 



7/10 /<— V 



the preliminary treatment for printing output data, and actual printing processing actuation. 
Hereafter, actuation of CPU2 at the time of recovery is explained based on drawing 2 and 
drawing 3 . 

[0053] Drawin g 3 (a) is the renewal of the high-order digit of the addition data based on the 
recovery means 4, and the write-in flow of a write-in failure flag, and CPU2 performs execution 
control of the preservation information write-in means 41 at steps S1-S6 of drawin g 3 (a), and 
they performs execution control of the flag write-in means 42 at steps S5-S8. 
[0054] At step S1, when the information (important point preservation information, such as an 
active parameter and a counter value) which EEPROM5 takes a store investigates whether it 
differs from the last information and differs at least one of important point preservation 
information, it shifts to step S2. in this case, what could take out information currently written in 
EEPROM5 each time, carried out reading appearance of the information currently written in 
EEPROM5 at the time of power-source starting, and was stored on RAM6 is sufficient as "the 
last information." In addition, to store on RAM6, it is necessary to also update the data on RAM6 
simultaneously at the time of the store to EEPROM5 of the change information on steps S3 and 
S5 mentioned later. 

[0055] At step S2, it judges whether it is the specific information which investigates the 
important point preservation information that it changed, and increases in addition as a whole, in 
not being specific information (in the case of non-specific information), it shifts to step S3, and 
in the case of specific information, it shifts at step S4. Here, in order for important point 
preservation information to make the judgment of being specific information easy, it is desirable 
to register beforehand into ROM3 or EEPROM5 the information (table) important point 
preservation information indicates specific information or non-specific information to be. 
[0056] In addition, there are specific counter values, such as the number counter value of dots 
for getting to know the residue of ink as an example of specific information, a waste fluid counter 
value for getting to know the amount of waste fluid of ink, and the amount counter value of the 
toner used for getting to know the amount of the toner used, (refer to example). 
[0057] At step S3, change information is returned to the predetermined address of EEPROM5 
writing and after that at step S1 . 

[0058] In step S4, it investigates whether the predetermined high-order digit of the addition data 

in which specific information is shown is changing, and when the high-order digit is not changing 

and return and a high-order digit are changing to step SI, it shifts to step S5. 

[0059] At step S5, the store of the high-order digit from which addition data changed is started, 

and it shifts to step S6. As for a store here, only a high-order digit may also write in the whole 

addition data. At step S6, when it ends, it shifts to step SI by investigating whether the high— 

order- digit store was completed, and return and in not ending, it shifts to step S7. 

[0060] In step S7, when it is not terminated abnormally whether abnormal termination occurred, 

it shifts to step S6 by judging, and in return and abnormal termination, it shifts at step S8, and a 

write-in failure flag is written in EEPROM5 at step S8. 

[0061] At step S8, although the interruptible power source is intercepted, since the electrical 
potential difference which needs time amount required for the store of an abnormal-condition 
flag is held by the capacitor as mentioned above, it can write a write-in failure flag in EEPROM5 
with the flag write-in means 42. 

[0062] In addition, as long as a write-in failure flag shows a write-in failure of a high-order digit, 
what kind of thing is sufficient as it (refer to drawing 5 ). 

[0063] Drawin g 3 (b) is the updating flow of the middle digit of the addition data based on the 
recovery means 4, and CPU2 performs execution control of the middle write-in means 43 at 
steps SI 1-S13 of drawin g 3 (b). 

[0064] At step S11, it judges whether it is abnormal termination and only the predetermined 
middle digit of the addition data in which it shifts at step SI 2 in abnormal termination, and 
specific information is shown is written in EEPROM5. 

[0065] At step SI 2, although the interruptible power source is intercepted, since the electrical 
potential difference which needs time amount required for the store of an abnormal-condition 
flag is held by the capacitor as mentioned above, it can write a middle digit in EEPROM5 with the 
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middle digit write-in means 42. 

[0066] Drawin g 4 is an example of read-out of the write-in failure flag by the recovery means 4 

and preservation information, and the return flow of preservation information. 

[0067] At step S21, when printing processing is started again, CPU2 performs execution control 

of the preservation data return means 44, and reads the preservation information saved at 

EEPROM5. 

[0068] At step S22, it investigates whether the write-in failure flag was in EEPROM5, when there 
is no write-in failure flag, it shifts to step S23, and when there is a write-in failure flag, it shifts 
to step S24. 

[0069] Although the read preservation information is written in the predetermined address of 
RAM6 at step S23, respectively, only the predetermined low order digit of the addition data in 
which specific information is shown is changed and returned to a mean value. Here, the middle 
value of the minimum value and maximum which the low order digit concerned indicates to be a 
mean value is said. Thus, since it is the semantics rewritten to an average value in order to make 
into the minimum the error by the low order digit disregarded on the occasion of abnormal 
termination, that a mean value changes will not interfere, if it is not necessary to be necessarily 
the value of an exact center and is a middle predetermined value. 

[0070] it is made to change and return so that the high-order digit of this addition data may be 
advanced one although the preservation information which carried out reading appearance also 
of step S24 similarly is written in the predetermined address of RAM6, respectively at the same 
time it changes into a mean value only the predetermined low order digit of the addition data in 
which specific information is shown Thus, a high-order digit is advanced one for complementing 
failure of the store of a high-order digit which should be performed at step S5 of drawing 3 (a), 
when the high-order digit of addition data changes, and change of such a high-order digit is 
surely advancing change one. 

[0071] Drawing 5 is drawing showing the example of an abnormal-condition flag, and drawing 5 is 
the example which made the write-in failure flag 0.5 bytes (4 bits), and it is the example made 
into the flag meaning a write-in failure having broken out the high end bit (bit3) when it was '1'. In 
addition, since it is only what shows that abnormal termination arose as it writes in change of the 
high-order digit of the addition information which indicates that specific information mentioned 
above, if this write-in failure flag takes the need capacity of a capacitor etc. into consideration, 4 
bits is enough as it, although making a write-in failure flag into 1 bytes or more is also 
considered. 

[0072] In addition, the time amount taken to save change of the high-order digit of addition data 
Since it is about 10 msec(s) and very short time amount when writing in only especially a high- 
order digit, and a high-order digit considers as 1 byte You may make it the case where abnormal 
termination arises in the meantime and a store goes wrong increase the digit count of the 
medium digit written in at the time of that part abnormal termination without writing in this 
write-in failure flag, since it is dramatically rare. 
[0073] 
[Example] 

The example which applied this invention to ink jet printer equipment as <example of application 
to ink jet printer equipment> 1 example is explained hereafter. In this example, it is the example 
which made information required in order to know the condition of the printing mechanism at the 
time of abnormal termination important point preservation information, and since the explanation, 
drawing 2 , and drawing 3 in a term of a gestalt of implementation of invention are applied as it is 
about the configuration block of a recovery means, preservation information, and the write-in 
flow of a write-in failure flag, explanation is omitted. In addition, the following explanation explains 
the component common to drawing 1 - drawing 5 using the same notation. 
[0074] Although it is the same as that of drawin g 1 almost also about the configuration of ink jet 
printer equipment, the point of having configurations (for example, point of having a dot counter 
for detecting the point of having a nozzle for injecting ink, the point of having the carriage for 
printing serially, an ink feeder style, and an ink residue etc.) with the configuration of a printing 
mechanism peculiar to an ink jet is written in addition. 
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[0075] About the state-of-preservation write-in means 41 and the flag write-in means 42, it is 
[ flow chart / of a recovery means ] the same as that of drawin g 3 (a), and explanation is 
omitted. Also about the preservation information return means 44, it is the same as that of the 
float shown in drawin g 4 , and explanation is omitted. 

[0076] The ink jet printer equipment of this example has counted the number of the dots 
hammered out in order to know the residue of ink (number of drop of the ink injected by 
accuracy from the nozzle). Then, although the count of this number of dots will be performed 
during actuation of a printing mechanism 7 If a power source becomes off before writing in 
EEPROM5, an error will appear in a counter value and detection of an ink residue will no longer 
be performed correctly. For example, the situation where the residue of ink is zero actually 
although there must have been a residue of ink in a detection result may occur. It will have 
effect which is [ generating of such a situation ] large also as for the effect on the printing 
processing itself, and is not desirable to maintenance of the head which injects ink. 
[0077] Furthermore, only when exception processing occurs like the conventional method, in 
writing important point preservation information in EEPROM5, in order 4 byte x4 color (three- 
primary-colors + black) =1 6 byte is needed and to write in the information only on this for the 
count of the number of dots of ink, it is necessary to maintain the electrical potential difference 
of 5V between 32 - 80msec(s). Therefore, if important point preservation information when a 
power source is intercepted is made into the counter value of ** including the counter value of 
the number of dots of ink, and the value of an active parameter, the time amount which 
maintains the electrical potential difference of 5V will be set to 100 or more msecs. 
[0078] however — this example — the preservation information write-in means 41 — the inside 
of important point preservation information — non-specific information like an active-parameter 
value or a counter value of a certain kind which changes occasionally — change — it is — 
whenever — under printing processing — EEPROM5 — writing in — the last value — updating - 

- About specific information like the counter value of the number of dots of ink which increases 
in addition as a whole and a value increases continuously during printing processing (change) 
Write the value which changed when the predetermined high-order digit of the addition data in 
which this specific information is shown changed in EEPROM5, and the last value is updated. 
When it terminates abnormally on the occasion of this store and a store goes wrong, a write-in 
failure flag with the abnormal-condition flag write-in means 42 ****** and when it terminates 
abnormally Since the recovery means is constituted so that only the predetermined middle digit 
of the addition data in which specific information is shown may be written in EEPROM5 and the 
last value may be updated What is necessary is for the interruptible power source of printer 
equipment 100 to be able to perform the usual store of important point preservation information, 
and just to carry out into the electrical-potential-difference maintenance time amount of 5V by 
the capacitor required for the store of only the middle digit of addition data, and a write-in failure 
flag, in case it is abnormal termination. 

[0079] When there are 4 bytes of data D in which the number counter value of dots of black ink 
is shown as shown in drawin g 6 for example, let [ 1 byte of a high order ] 1 .5 bytes of the middle 
digit D2 and low order be a low order digit D3 for 1.5 bytes of a high-order digit D1 and a 
medium. Here, supposing it uses ink of 600,000 dots for printing per page by printing 7%, since it 
corresponds to 0.08 1-page%, 1.5 bytes of low-ranking low order digit D3 is the value which can 
fully be disregarded. Moreover, above, after termination, since it returns as an average mean 
value in resumption of printing, an error becomes still smaller and can be disregarded, moreover 

— although that (it advances one) from which a high-order digit changes is every 27 pages as 
these conditions — this — the preservation information write-in means 41 — change — it is — 
whenever — writing in — having — since — a problem — there is nothing . Moreover, since a 
write-in failure flag is written in by the flag write-in means 42 at the time of abnormal 
termination, and 1 is advanced at the time of resumption of printing and it returns to a high- 
order digit at it even if abnormal termination occurs in the middle of the store of this high-order 
digit and a store goes wrong, gross errors are not generated even in an emergency. Moreover, 
since it is rewritten for every abnormal termination, the medium digit is saved as an always exact 
value. 
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[0080] Here, since time amount required for the store will serve as about 10 msec extent if a 
high-order digit considers as 1 byte in this way, it can be judged that terminating abnormally in 
the meantime does not almost need to expect beforehand. In this case, since a medium digit can 
be written in as 2 bytes by the capacity of the same capacitor, the error by the low order digit 
disregarded in this case can be made still smaller. 

[0081] Anyway, it is equivalent to the conventional processing in which the precision of the 
addition data which returned writes in the store at the time of abnormal termination for the 
whole data also as 2 bytes at the time of abnormal termination. Therefore, there may be less 
capacity of a capacitor than before and contributes to lowering of size and cost. Moreover, even 
if an important point preservation information number increases, it is not necessary to increase 
the capacity of a capacitor. 

[0082] In addition, although what is necessary is just to perform the store of the write-in failure 
flag mentioned above to the position of EEPROM5, he is trying to write in the digit D4 of 4 bits 
of high orders of the low order digit D3 disregarded in the case of abnormal termination in this 
example, as shown in drawin g 6 (b). '0' is written in, when there is a write-in failure of a high- 
order digit in this case on the occasion of abnormal termination and there are not writing and a 
write-in failure of a high-order digit in a digit D4 about '1'. 

[0083] This invention is applicable to detection of the toner residue of laser beam printer 
equipment as a <example of the application to laser beam printer equipment> application. It is 
the example which made information required of this example in order to know the condition of 
the printing mechanism at the time of abnormal termination important point preservation 
information. The element of a book application, such as the block diagram of printer equipment, a 
configuration block of a recovery means, a flow chart, preservation information, a write-in flow of 
a write-in failure flag, and a write-in failure flag Except the point which replaced with the number 
counter value of dots of ink, and set the counter value of the consumption of a toner to one of 
the important point preservation information, it is the same as that of the example mentioned 
above, and explanation is omitted. In addition, it cannot be overemphasized that this example is 
also satisfactory even if EEPROM5 is carried in the toner cartridge, although EEPROM5 is 
usually carried in the body of a printer. Moreover, it is applicable also about the amount of the 
fixation oil used mainly used for a color laser beam printer. 

[0084] Although the example of this invention was explained above, this invention is not limited 
to the above-mentioned example, and it cannot be overemphasized that various deformation 
implementation is possible. 
[0085] 

[Effect of the Invention] As explained above, according to this invention, printer equipment in 
normal operation Specific information like the counter value of the number of dots of ink which 
increases in addition as a whole among information (important point preservation information) to 
be saved is shown. About addition data Since the recovery means is constituted so that what is 
necessary may be to write the value which changed whenever the digit was moreover changeful 
in EEPROM, to update the last value and to write in only a middle digit in abnormal termination 
Information can be returned with a sufficient precision, without evacuating conventionally the 
whole information which was required at the time of abnormal termination. Therefore, there is 
little electrical-potential-difference holding time after the power-source cutoff by abnormal 
termination, and it ends, and since there is little capacitor capacity for electrical-potential- 
difference maintenance and it ends, it becomes a big advantage on a printer design. Moreover, it 
can contribute also size-wise and in cost. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 




[Drawin g 2] 
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[0021] *^*^5©fli»if{±, 7vy#&m&m 
«»f^*fc, fts^i&saiwa (s«sit«) ©?^is 

tzimm)%itfgmt%<k<Dt!>zmz eepromc 

[0022] $ft, ^wo^eoffiiii, itl~5© 

SnS^fiitSOx-^*^ 1. 30 

[0 0 2 3] frfr5gf6©<S$T*f±, S^H7B$(C»jA 
£yfpfMT©x-££ 1 . 5~Z/U ht-?Z>C£lc&. 

7B#tmE^ffi#-r5fti6(Da >x>-9-gffi^/Jx$ < -r 

[0 0 2 4] $ft, *fg^OH 7 ©<&BI«, 

*«7<0^{c HutEgf£#1i$8€> 3 < t fc iufE£<* t 

[0 0 2 5] *^5^7©ffi«T'(i, IE?MS7B3fc«8r 

fcMSf-TSC fc&<, IE^*?7Bffc<fctfJ1^7[$©» 
ii«WT«»fOl9«%«a* < figftf *c fctf-Ct So 
[00 2 6] $ ft, *f€B^«^i" 8 ©Hit S! 1 ~ 7 © 



[0 0 2 7] frfrS§l8©<i«?T*tt, -TV^K-yMfc* 

t£-5cqt\ jy?(D®m<omtiicr)mmmEnicfa±t 

[0 0 2 8] 3: ft. *5gHH©^9«*&l$«. MSl-7© 

ft h-t-goa^y^ffifc^tyc t^#sstT«> u— f 

[0 0 2 9] ^5m9Cffi«Tt4. m«Lfth7— © 
[0 0 3 0] 

nmmmzKtmx&'o, ?v yzmm i o oaa* 

[00 3 1] 7°U>£SBl 0 x-YX 
1, CPU2, R0M3, 'J*^'J-#IS4, EEPR 
OM5, RAM 6, 9]^»W7, *5<fcOWX&^tfI5 
ii^fimiS! i: LT©3 Vx>+»-t5<fct/7 0 'J y^Stgfcis? 
^ffl«!i$ftWllffl«^6W73^^-ri.ft46©7 

[00 3 2] Y^-7x^X 1 a*Xhn>lf 

atflJSS-tirT C P U 2 KJM K> VAt„ 
[0033] CPU2(i> g{§ Lftm^7»1f $8£ R A 
M6©ffi7jf|iijff7*n-y^ (H^-tf-f) £&!ffrt5i:«fc 
gftx-^^rR AM6©^77/xU7 da^-SI*) (c 

[0 0 3 4] Sft, CPU 2a, '&i£-rZ&olcV±i/1 

{cti/jp-rs^itffi^^-rwx-^ico^T, ^©± 

ffiffiffgffcLfclR^OgffcfcSfcliWBi: LTEEPRO 
liEEPR OM5ftxm9^X <btlX^2><DX\ mitL 

ft±fifiTft*ttsft«^^^M-rs) , c©±Gtffi©ffi 

iAH7MCSm^7Lft^(Cti. EEPR0M5l:f 
E PROM5tS3itr„ 

[0 0 3 5] CCT% ^gT-'-^a, ±3iELft±{itftT, 

fte>nftt©T*5o Tfitfia. mn. mrnvx^mL 



Coo36]^5)fc, cpu2if/vy^mm\ 00# 

fc, 'J*M'J-fg4(CJ:!)E E P ROM 5(c{£ff£tl 

EPROM5 fcftifctt? v -5 fci§£fc:tt±ffitir 

[0 0 3 7] gtc. CPU2(i> f&frtS "J 
&4 fcj; 0, «E#iE«fc:*7SftfclSKttfliiBfi«# 

f#5£1f E E P R O M 5 Kg£ jMy„ 
[0 0 3 8] £?>{c, CPU2ti, Sffi#1ffS€i^^Bii 

PR0M5fc#&tt o coifSHcoi^Tii, 

KJ:oT«IE?tffi*?E>i:£(C©»E E PROM5(C#JA 
&&5lcLTt><iL^U Safc^^TOHSfCE E P 20 
R 0 M 5 (c»iit?J; ic LT & <£ l\, 
[0 0 3 9] $fc, C P U 2«EPBiJfaOT1i$fitc8-3l/'>T 

fcgfc, C P U 2 «fffaicDtb7]»1«l8(cS^< HtfjSfl 

oo©»fiF£f**SMrrs. 

[0 0 4 0] $/c, CPU2tt, WgWrtf^Ltz 30 

[0 0 4 1 ] ROM3(C{i'J*/^ l J-^g4A < tS^Sn 
Tl/">5„ ROM3(Ctttii^Si)ffl1»|gtS-5<ffi^ 
SJ» Sfix - * t S"3 < tT -y h v >y 7V * - ->*CDM 

[0042] 'j*A«j-#g4(±, yjy^gfiioo 
oenwMa4't > saaA^Kfsnss « 

fflfStLTE E PROM5JC}Ijg£-t!\ BlfflMS©S 

m^tciiia * * fc{5tf?it s * s #s?* o t , 

0 2©7a-y?0£^1-£?fcfS#19fB»&¥S4 1, 
75^#&^g4 2 > +ffi«r«&^84 3, 

[0 0 4 3] «#ffif««&^a4 Hi, 03 (a) ©7 

o-ft-Ucfxti^i:, fliMfflSffc, Spiffs so 



10-44567 



fcLTE E PROM5{c«A&o Sfcfc, <££«*8{Sf? 
¥S4 ltt, «iB)b<iE1S£*7£ftfclBfcttiillKR«fc 
tifffi© 3 < £ t MfB£&t LTSWWtliiin-r S 
«F£1S«*S#til«fc LTEEPROM5 t»ii4J. 
[0 0 4 4] 77^#jA^g4 2ti, 03 (a) ©7o 

fcif^fc E E P R O M 5 IC»jA£S& 7 7?'(I5 #Bf0 
CD#jA^f9o fcfc, S&£$&75?©»>Afi, EEP 
R ROM 5 ©ffi5£©«^{c 7f S^7Bf fc 
ISt 5 iff- * ©TtMfiOfflftfrfc m £ jA cfc 

(c«mtf4^ffi£LT»£tt3©T\ Si&754W 

[0 0 4 5] "ttittfT»i&¥&4 3«U 03 (b) ©7D 
-7-v- h (c^-T j; 3 fc, EWMSiff;:^^ L/cif 

S1!^l*^ , rSffir-*04'fi[|RO**S8r-r5. C© 
[0 0 4 6] «#1jWB«»#g4 4ttyj>^«Bl 0 

0 tjetfta«»7«»^iHHSsniEtt»f^*'nrfiifc:4 

r>tzt%. E E PROM5{C{£^LTl^c{£#im}3d; 

R AM6 0RfT^7FbX{cSiAty 0 
[0 0 4 7] EE PROM5{±#ji/^*(±lLnIffi*^ 

4 1 *5«fca t 4»ffiffi«ii¥S4 3fCi;0SiA$nfcffi^1t 

fc#iA^77^^tSlrt1-i.o «#1i$8»^ 

fflt->SCfct,T*#5!b^ Sii^fffl^E E PROMfcJt^ 

E PR0M«rfflt^5ili:^a$Ll^o 
[0 0 4 8] RAM6&, *X f~ a >kf j.-^*>6§fl 



(6) 



ftfflW- 1 0-4 4 5 6 7 



[0 0 4 9] En*M7«, R AM6{dg[U32ttfc7;< 
^r-^ffiXWfflf fgtScJ^T C P U 2 OBW 

[0050] yvyzmmi ooai^u^ 

*S8 -T 5 /3t©g»£ W L tz 3 y x > V*mX X 1/ ^ „ 
[0 0 5 1] *MWVlZ±.ftLrc£5lcmW7 ! -2<D±. 

limc-o^x itmttf&n tc t tegs? u w%ttzm 

2u S^*?7© t £ (C ««»-r * 0±flMfH3 ± tTFffl 

*jA-eJ;i/> 0 fi£oT, S^I?7BffcSjAtf(c^g^BfF^ 
tfJEJBSttSOT, ffi&Lfcft#ftfi5fe^Tg#»7IS 20 

y-rVtl-i&^ntfitv c©<fc -5 

L#si!H*a«-rnar, ant»7«Ft f tiffin 

it^mmt Lttlt^C fcfc «fc 15 S SfcfUfitfiB^'r 

[0 0 5 2] H2ttU*/^U-^4©1?|^^-rya 
•^IT'SD, 03&C PU2K£9^tT»£tt3U 30 
#/Sy-#g4©7n-f- + -h©0!|T'&5o 121 
2 fC/^£ttT^3£nWM3I:7n 7^3 0 tifitfjx-*© 

^tfo kt> ■j*/^j-^©c pu 2oidmco^ria 
2 fc«t urn 3 £ 1 1 icmmt 5 0 

[0 0 5 3] 03 (a) ltV*J>V)-^®4lc&.zmW 
x- * ©±{Mr©Hgr*5.fc tfSjA&fft? 7 ^*©ff £7 a 
-T*&?K C P U 2tt. 03 (a) OXf-y-fS 1 ~S 

S5-S8T-77 y«?A#g 4 2 <Dm'rt$m*'n 9 „ to 
[0 0 5 4] ZT-y-fS 1 T*t±E E P ROM5 

t»$8©?^ 1 OffeS*ot^5i^KliXf77S 2 
tC&frf 5„ COl^ rt5[Hl©1ffSJ SEEPROM 
5 tcgj&SttTl^Sli $8£-?-©$|5Jt® 0 tB LTt 
U «jgji^±tf^ft E E PROM5fCfijA3;ftT^3 
1f $8£»t&(iJ LT R A M 6 ±£*S!fi btfc^ft t ©T?fc 
«kl/\, R AM6±{ctSifrtLTt3<^t(i, 

t5Xr7^S 3fci:t>"S '5 T'©g{fc1t$8© E E P RO so 



10 

M 5 ssOWdMlc R A M 6 ±©-r-£ & l§|Bf fcM^rl" 5 
[0 0 5 5] Xf77S2f(i > ^©^{tL/cgffifttf 

Kiixf7^S3it8;fTU 
ir-yT'S 4»c^fT-r*o cct, gft&tt$tfft£1ft$R 

iff«M^S1»«*^SfflH8 (r-r/W £R0M3 
frEE PROM5{C^46^LT*3<CtA^$L^o 
[0 0 5 6] ftfe, #^tS$8<OCTi:LT{i7>^(OSffl 
%&5fcfc0Fy hK*"?:/*®^ 7>*©f?r«£ 

5 (£ffi0!|#!£D o 

[0 0 5 7] Xf77'S3m gffctt $B£ E E P R 0 
M5©R)r£7 KUXCC#jA^ XT7/S1I: 

[00 5 8] Xf77S4m Wf^tiWRfcjj^SWr 
- * OBf^O±ffiffi*'Sft L X ^ £> frgfr £BJ"<. ±ffi 

[0 0 5 9] Xf77S 5T*t;iiBg-r-*©g{l:Lfc± 
{<Affr©#&£Ba&&U Xf7/S 6fc^f-r5o CCT 

XT77S 6T*ti±fifii»ji^l|i*7Lfe^ 
S^*W^, *?7L/cif^c(iXx-y^S 1$ 

[0 0 6 0] Xf7^S7T-a, S^7*^Lfc^ 

Xf7yS 8T'SJA*Bi(77^E E P R0M5(ilSiA 
[006 1] Xf7^S 8X*l,m%nMl*i&Wi-£tlT^ 

^^"Sii#S4 2(Cj;0SiA^a5(7 7i''%E E P ROM 
5(cSjAtyc tA^T'#5o 

[0 0 6 2] SjA^75^*«, ±fit?rCD»iX^ 

[006 3] 03 (b) «'J*/ i :'J-^S4{Cck^a» 
7= r -^cDcp&fif(0MSf7n-T'feD, CPU2ii> 03 
(b) ©Xx^ys 1 1 ~S 1 3T*tfffi»ji#S4 3© 

[006 4]Xf7ySl 1 T*«Sm&7fr5fr£ffi£ 
U Sm**7©Jt-a-tc«X-f-y^S 1 2(c^'fTLT#^ 
1t$S*^'Tag7 :? -^©P^©i : PfitfiT©*^ E E P R O 
M5tC#iAty 0 

[0065] xf7^s 1 2T*(iJi^siia)iBf*nT 



(7) 



1 0-4 4 5 6 7 
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Wmm&^ IS 4 2 (C <k *) ffffitfrfc EEPROM5lCt 
[0 0 6 6] 04{±>J *^l)-^I34(;:J:5#j££Hfc7 

[0067] xf7^s2i -caaigijfflatfStfiBJi&s 

tlfcJf^fc, C P U 2 fi«ST-*«»B¥a 4 4 O^fif 
«f*fTl<\ E E P R OM 5tC«£LTl'>fcffi#1f$fi* 10 

[0 0 6 8] Xv-y-fS 2 2 T'fi E E P R OM 5 lcW& 
9m.7 7 ^tfifc o fz fr&frZm^ §&£f&7 =? fftlZ 

■fr-otzm&icitz-Tv-rs 2 3\zWiiL, mwmrp^ 

{0 0 6 9] Xf'^S 2 3T«SE#aJLfc&f?1f$fi£ 
f-n^-'nR AM60fifTSTKUXtS3Aty7b^ 1$5gt»$8 

[0 0 7 0] X7 L -y^'S2 4tPttfc:R*aiLftffiS1!» 
ffi^ftlf tl R A M 6 OM7 F l/Xtetiitf*', Kf^ 

0±tf5O(i, «g7*-*©±ffiffitfg{fcLfcl§£fi:0 30 
3 (a) ©Xr-y7*S 5T?Tfcn5^£±fiffi©»&<Q 

[0 0 7 1 ] H5(4S««ffi75yoff>J*^ , rBn?* 
f:LfeflWZ?*»), fiWSffilf'y h (b i t 3) £*ft#' 
fcjfflTfcSo- »3&*tt754f* 1 bVLktir 

ii'fTS^T U fz £ t Zmt fztf<D & <DT°$>% 

[0072] ftfe, «g-r-*o±taifiogft*es-r 
jA^B5(7^^siA^L*^T\ tvftmnmjmicw 
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[0 0 7 3] 

raw] 

LT*Hi5:Y>i'->*x -y F 7* 'J y^gBfCilffl LftffJ 

^mmn^m^^rzib\c^ws.mmmm^t l 

fe<tt/»ji*B5(77yo»3i7D-tol,''T(i|gWO* 
S!lO}B!BO«-eoffiWfe«fctf H 2 fcitf B 3 

[0 0 7 4] 'f>i'v''x 7 h /'J V^StOMlco^ 

ttffltSftftOK-y h*"»^**rrs^ SI) *=fifL 

[0 0 7 5] 'J A^'J-#S(D7a-^-v-F-(coi/>T 
US^ttW&^l^ 1 43.fctf:77dTO£#84 2 (CO 
^TttBI3 (a) fcH*T*0ttW%*Wr5o 
Sil¥g4 4(cofTt, 0 4fc^-T7a-MHiT* 

[0 0 7 6] **«<7M>?->*x-y F7'J>2gB«; 

jytcommz'mzrztbicffmLtzh'v f©& (ieskc 
t^5o fct% m^ma i<Dm\^atcnv-j f&© 

A*>FA'tft)tl5Ci:fc%5tf, EEPROM5Cf 

iity Hu(caig*^7tc^3 fc A 7 v ^flfc^Mtf ffiT-f 

> * ©sa# -t? n -??;& s t ^ 5 «t ? ismwm&t % «r 

[0 0 7 7] ^*7?^©J;9(C^SQSA^o 
/itf-a-(c©^gfS?¥1f^E E P ROM 5lcWrf±&t L 
fziM^lcli.. ^VWF7 FSOA7>FcDfci6ti4/ i ; 
-Y F x 4 (3Hfe+H) = 1 6/U\-tf<&Wt%L 
£ tlfctf(Dffim : &9&tsrclbiai. 32~80msec<0 

7 >^ffi>&^tf /ceo A 7 v*fii*5«fc 1/19:^^7 
fflfc-r-Si: 5 VO^EJ&fS^f-rs^FHti 10 0msec 

[0 0 7 8] U^Lftj^S, *feSfiWP««#flMB»ii 
^S4 l-CB«#1S«©5'5R£/<7*-*ffi J M&5« 

^aftfcOTJjaa^fc E E P R 0 M 5 tC§&A,T'M[H]<D 



(8) 



f$F*W 1 0-4 4 5 6 7 
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mmmcm^mtn mt) -rs7>^©F-y M$t©#<7 
>*«©<£ a&^ifatco^-oi, co^fe^im* 

ffi£E E PROM5fC#&^TBu[Hl©{i£M$rU C© 

5t<Dmj£<DWm<Dfr*E E PROM5(c»^-eSula] 
Ofl^SSr-r 5 «fc ? fc U * / S 'J -3M8£fitl£ L T l^S © 10 

t\ mmftimomiito>m&tf? t )>*&mi oo©ii 

[0 0 7 9] 0 6(C^-TJ:5t, fl&Rtf, I'l'^OF 

±{u©l/Uh#£±{utfTD K "fffitQl. 5/W 

fc-f5„ CCT\ 7%Efl*TlM3/cl3COEP©Jt6 073 
K'yhO^^WtSttSt Tfici. 5;W 20 
hC0TfitfrD3(4, 1H©0. 0 8 %(ClSMj-f £©T\ 
-fftlcmM?22>mx&Z>o fct±»71& WIS 

fb-TS (l**t>±tf5) ©«, l«l&fri:LT2 7HftT 
SfcgjiSnsOT'RgSti*!/^ ;r©±fitfiT©» 

sn, 9]gijiiM«Ft±fitffiKi*ii?)±tfTawrao 30 

T% 73*<-©i§£T*&;*:£;S:gSitli?g£Lftt,\, £fc. 

8tt»7fcfc:«fr8i*.e>ft5©T, HTKIEWI 
&ffifcLT{£f?£*lTl^So 
[0 0 8 0] CCT\ ±&^i!C0J;'9t 1 A7 hfct 
afc^OSjit^S&^Ktt^l 0ms e c*§fii:&3 
©T\ c©P^fcsm*?7-rac:i:l±(ii:A,^wr5*S 

S©T\ C©«£fc«:M^STiuffifc£3^M££5> 
M^-fSCfctfT'tSo 40 
[008 1] faftfcLTfcg1»»7BS©«&&2/<-rh 

t trt ; e©«f§^n/ca*7--^<Dfflatis^7Bt 
* £&£®A£y j; 5 fc -r 5 fi£*©$as £ iBi?rc* as 

*<, "9-7 X, n^hOflTFKSF^rs. Bf£*f 

[0 0 8 2] fc*5, ±iIL/c«iA^77^C0»^«, 
E E P R OM 5©ffi£©{ftBfc:fTa.(f <k<>\ib^ *HSS0!l 
T'(±, 0 6 (b) t^-r<t5t, S^S6?7«IS{C^-r so 
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S Tfifff D 3 ©±{£ 4 kT-y h©firD 4 (CgjAOJ; ?ICL 
TVS. C©#&. flIJAtf, Ji«»70l8te, ±ffiffi© 
^fc«£KtiffiD 4 1' ± 

So 

[0 0 8 3] <U-Hf-7'J V^SH'vOafflfl^lSffl 
$J t LT*mm Is— 9 s - 7 'J > * SB© h 9— 3M© 

^mtciaiffl-rsct^T'^s. cco«?ijt'{4, a^7B$ 

SOUUST'ci-y*, 7n-f-t-h, 

fe^KWiwa Lfcjytieiii: par* o , wui*ai&-f 

5c &4b\ #*J5S$JT*t> E E PR0M5«Ji^'7 ,| J V# 
*ftfC^tc?nSA^ EEPROM5tfht-*-h'J 

[0 0 8 4] ULh*«W©H«Wlfc:o^TKWLfc* t , 
*«Wti±E^SS«!Ui:lB^Sti5t©T?»44<, «*© 
^ffJ^BI 5 c t f i ^ ? £ T* t * t\ 

[0 0 8 5] 

««) ©3*.^#tLT*gtWttiftp-r57>-^©K y 

E PROMtc»jAA,T'Hti[Hl©fii^Sgfb, S^7©« 

¥8*ttlSL-tV3©T?, S#»7^tiMlT* 
o felt a^*OiijB*fT 5ci:*<. Wjej;< Wfi^tg 

»t#5. i^t, aur»7»c«fcs*aBt»f»o«Ee 

[0®©ffi#*iJB^] 

[0 i ] *^©7°'J y$*mnm-£ Lv^Hftojgffio 
[02] •ja^y-^aowjSfc^-rrn^HT?* 

So 

[H3] c putiDiwjusns'j^'j-fgo 

7 n - 9" + - h© 0!1 T' S o 

[04] c p {uczomnumtizv a^'J-^s© 

[0 5] #jA^7^^©fi?IJ^-r0T-2DS„ 
[16] ffl^t7 J -^©-(5tJ©7>^ K-v h^*->>^<i 
^tf- * ©0J£^-fHT-25£„ 



(9) 



ftm¥ 10-445 



15 
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2 CPU 

5 EEPROM WJi/K^m Laim%?F#%&* 
t'J-) 

4 1 immmw&^& 



4 2 SttttfflS7-7jro&¥8 

4 3 *fi£flr*fc#S 

4 4 ft&ft I8»^& 
100 ^UV^SH 
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%ffM¥ 1 0-4 4 5 6 7 
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